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Introduction 

Mold  contamination  of  grain  crops  is  an  area  of  concern  to  Canadian  livestock 
and  poultry  industries.  The  presence  of  molds  and  their  toxic  metabolites,  known 
as  mycotoxins,  poses  an  important  threat  to  animal  health  and  productivity. 

Mold  spores,  which  are  widely  distributed  in  nature,  infect  growing  plants 
and  grain  during  and  after  harvest.  Under  suitable  environmental  conditions  of 
temperature  and  high  humidity,  spores  start  to  grow.  Evidence  of  fungus  or  mold 
contamination  soon  becomes  visible.  Some  molds  only  reduce  the  nutritive  value 
and  palatability  of  feeds,  whereas  others,  which  may  appear  harmless,  produce 
mycotoxins  during  their  growing  cycle.  When  these  toxins  are  present,  farm 
animals  may  refuse  to  eat  infected  feeds,  or  if  they  do  eat  them,  they  may  become 
ill. 

Livestock  that  consume  feedstuffs  with  a  high  level  of  mycotoxin  contamina- 
tion may  quickly  experience  severe  reactions  such  as  vomiting,  damage  to  internal 
organs,  and  bloody  feces,  and  they  may  even  die.  Lower  levels  may  result  in 
reduced  feed  intake  and  animal  growth  and,  by  decreasing  the  animal's  resistance 
to  infection,  may  generate  other  secondary  health  problems. 

There  are  gaps  in  our  understanding  of  how  molds  grow  and  produce  their 
toxic  metabolites.  A  substantial  part  of  our  current  body  of  knowledge  of  mycotox- 
in action  is  based  on  circumstantial  evidence,  arising  from  reports  of  decreased 
animal  performance  and  of  mortality.  The  potential  toxicity  of  mycotoxins  sup- 
ports the  case  for  needed  cautious  management  of  contaminated  feeds. 


Mycotoxin  contamination  of  feedstuffs 

Isolated  incidents  of  feed  refusal,  vomiting,  and  other  forms  of  illness  have 
been  reported  in  areas  of  Canada  where  mycotoxin  contamination  of  feeds  has 
been  suspected.  The  potential  for  a  serious  outbreak  of  mold-induced  toxicity  is 
always  present.  However,  there  has  not  been  a  well-documented  case  of  a 
mycotoxin  identified  as  the  specific  cause  of  livestock  illness.  In  1980,  the 
extensive  sprouting  of  winter  wheat  and  mold  growth  on  kernels  in  the  field  alerted 
the  staff  of  Agriculture  Canada  to  the  possible  threat  of  mycotoxin  contamination, 
which  could  affect  animal  health  and  productivity.  Vomitoxin  was  detected  not 
only  in  the  winter  wheat,  but  also  in  the  1 98 1  spring  wheat  crop  in  Eastern  Canada. 
The  pink  color  on  the  wheat  was  identified  as  Fusarium  mold,  which  can  grow  on 
plants  and  produce  mycotoxins  in  certain  parts  of  Canada  with  temperate  climates. 
Although  low  temperatures  with  high  moisture  levels  seem  to  be  conducive  to 
mold  growth,  the  single  or  combination  of  environmental  conditions  that  are 
necessary  for  the  production  of  mycotoxins  by  molds  and  the  agents  that  can  be 
used  to  prevent  mold  growth  and  toxin  formation  are  not  fully  understood. 

Sometimes  Fusarium  molds  produce  vomitoxin;  sometimes  they  produce 
zearalenone,  which  could  also  be  the  source  of  feedstuff  contamination,  and 
sometimes  they  produce  both  toxins. 

Vomitoxin 

The  current  concern  is  vomitoxin.  There  is  no  reason  to  assume,  however, 
that  vomitoxin  will  be  the  mycotoxin  problem  during  a  future  crop  year.  In  any 
crop  or  region  of  Canada,  other  mycotoxin(s)  may  be  of  greater  importance. 
Vomitoxin  contamination  has  been  recently  highlighted  because  environmental 
conditions  seem  to  have  favored  vomitoxin  production,  and  precise  analytical 
methods  have  been  available  for  its  detection. 

Vomitoxin  has  been  identified  only  recently  as  a  naturally  occurring 
mycotoxin.  Its  presence  has  been  found  in  corn  and  wheat  in  Eastern  Canada.  Its 
chemical  structure  is  similar  to  a  group  of  toxins  called  "trichothecenes"  that  for 
many  years  have  been  considered  a  serious  health  hazard  to  farm  animals  and 
humans.  Therefore,  it  is  necessary  to  be  careful  when  feeding  vomitoxin- 
contaminated  plant  products. 

Reports  of  feed  refusal  and  vomiting  in  animals  that  had  eaten  moldy  grains 
date  back  to  the  early  1900's.  Vomiting  was  first  observed  in  swine  after  ingestion 
of  moldy  corn  and  "scabby"  grains.  Hogs  refused  to  eat  corn  that  was  acceptable  to 
cattle  and  poultry. 

In  many  cases  of  vomiting,  decelerated  growth  rate,  and  weight  loss, 
vomitoxin  was  detected  in  the  feed  supply  involved.  In  feeding  trials  with  naturally 
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contaminated  wheat  at  the  Animal  Research  Centre,  Ottawa,  vomiting  was  not 
observed  when  pigs  were  fed  diets  containing  up  to  0.7  ppm  (mg/kg)  vomitoxin. 
However,  when  pigs  were  given  diets  with  low  levels  of  vomitoxin  (0.3-0.7  ppm), 
some  reductions  were  observed  in  feed  consumption  and  weight  gains. 

Poultry  appear  to  be  more  tolerant  than  swine  of  vomitoxin.  In  studies  carried 
out  at  the  Animal  Research  Centre,  no  differences  in  weight  gain  or  feed  efficiency 
were  reported  between  White  Leghorn  or  broiler  chicks  consuming  naturally 
contaminated  feed  containing  up  to  0.7  ppm  vomitoxin  and  chicks  given  control 
diets  free  from  vomitoxin.  When  young  White  Leghorn  hens  were  fed  dietary 
concentrations  up  to  0.7  ppm  vomitoxin,  no  effects  on  feed  intake  and  efficiency, 
egg  production,  or  mortality  were  observed.  However,  there  was  a  slight  decrease 
in  egg  and  shell  weight,  percentage  of  shell,  and  shell  thickness. 

Further  experiments  are  necessary  before  the  toxicity  of  vomitoxin  in  poultry 
can  be  correctly  assessed. 

Zearalenone 

Zearalenone  can  produce  reproductive  problems  (estrogenic  effects)  in  farm 
animals,  especially  pigs.  This  mycotoxin  has  been  found  in  grain  grown  in  Eastern 
Canada. 

Canadian  researchers  have  carried  out  studies  of  Fwstfn'ww-contaminated 
corn  fed  to  swine.  Females  exhibited  prolonged  estrus  (heat),  whereas  boars 
lacked  sex  drive  (libido).  No  conceptions  occurred  during  the  4-month  feeding 
trial.  Also,  research  indicates  that  dietary  zearalenone  can  be  excreted  in  the  milk 
of  a  sow,  producing  clinical  symptoms  in  its  piglets. 

In  swine,  zearalenone  has  been  associated  with  other  reproductive  problems, 
including  abortion,  fetal  mummification,  stillbirths,  reduced  litter  size,  and 
"splaylegs"  incoordination  of  the  hind  limbs.  The  estrus  syndrome  is  not  confined 
to  swine.  Reproductive  problems  in  cattle  have  been  linked  to  the  presence  of 
dietary  zearalenone.  Unfortunately,  however,  little  research  has  been  carried  out 
with  ruminants. 

In  contrast  with  the  strong  evidence  of  reproductive  effects,  there  is  little  to 
show  that  zearalenone-contaminated  diets  affect  feed  intake  or  weight  gain  or  are  a 
direct  cause  of  death. 

Poultry  appear  to  tolerate  high  levels  of  zearalenone  in  their  diet.  Results  of 
experiments  with  chickens,  as  reported  in  the  scientific  journals,  indicate  that  oral 
doses  of  gram  quantities  of  zearalenone  were  not  lethal.  However,  if  birds  eat 
excessive  amounts  of  zearalenone,  the  resulting  zearalenone  residues  in  meat  and 
eggs  may  pose  a  health  hazard  for  humans. 


Kernels  from  uncontaminated  wheat  (upper)  and  wheat  containing  7  ppm  vomitoxin 
(lower).  Notice  the  pink  burgundy  color  on  the  kernels  selected  from  the  contaminated 
wheat  source. 


Fusarium  inoculation 
Control 
Aug  19,  1981 


Fusarium  inoculation 
20A 
Aug  19,  1981 


These  corn  cobs  are  from  a  study  of  field  inoculation  with  Fusarium  mold.  Cobs  not 
inoculated  with  mold  are  at  the  top.  The  mold  growth  on  the  inoculated  cobs  (lower)  shows 
the  burgundy  color  of  Fusarium  mold. 


Conclusions 

There  are  no  simple  rules  or  guidelines  that  can  be  adopted  for  moldy  feed 
diets  for  farm  animals  and  poultry.  The  problem  is  doubled-edged:  molds  rarely 
produce  toxins  in  concentrations  high  enough  to  cause  problems,  but,  when 
toxicosis  does  occur,  economic  losses  can  be  devastating.  Visual  examination  of 
the  feed  can  alert  the  producer  to  potential  dangers.  Chemical  analysis  of  feeds  to 
accurately  determine  levels  of  common  mycotoxins  is  expensive,  time  consum- 
ing, and  presently  not  readily  available  across  Canada. 

Be  careful  if  you  are  feeding  moldy  grains.  They  should  be  mixed  with 
mold-free  feed  and  tested  for  toxicity  in  small  quantities  with  a  few  animals  only.  If 
symptoms  appear,  withdraw  the  contaminated  feed.  Do  not  give  contaminated 
feed  to  animals  ready  for  slaughter.  Unfortunately,  practical  methods  for 
decontaminating  feedstuff s  containing  mycotoxins  have  not  yet  been  developed. 

Understanding  of  mycotoxins  has  advanced  to  only  a  minor  stage.  How 
molds  infect  plants  and  produce  toxins,  either  in  the  field  or  during  storage, 
remains  a  secret  not  yet  unlocked  by  scientific  research. 

More  information  is  needed  about  outbreaks  that  occur  across  Canada:  the 
symptoms  that  appear  in  farm  animals,  the  mycotoxins  that  cause  illnesses  in 
livestock,  the  levels  at  which  mycotoxins  cause  nutritional  and  toxicological 
problems  in  animals,  how  mycotoxins  in  feedstuffs  can  be  prevented,  and  how 
contaminated  feeds  can  be  decontaminated.  These  are  some  of  the  issues  that  still 
need  to  be  resolved.  The  analysis  of  mycotoxin  residues  in  animal  products  is 
another  area  requiring  research. 

Agriculture  Canada  recognizes  the  importance  of  mycotoxins  to  the  agri- 
cultural and  food  industries.  A  major  multidisciplinary  research  group  is  conduct- 
ing in-depth  studies  on  various  aspects  of  mycotoxins  to  help  farmers  deal  with 
problems  associated  with  mycotoxin  contamination  of  feeds.  As  new  research 
findings  become  available,  they  will  be  published  to  keep  the  industry  well 
informed. 


CONVERSION  FACTORS 

Approximate 

conversion 

Metric  units 

factors 

Results  in: 

LINEAR 

millimetre  (mm) 

x0.04 

inch 

centimetre  (cm) 

x0.39 

inch 

metre  (m) 

x3.28 

feet 

kilometre  (km) 

x0.62 

mile 

AREA 

square  centimetre  (cm2) 

x0.15 

square  inch 

square  metre  (m2) 

x  1.2 

square  yard 

square  kilometre  (km2) 

x0.39 

square  mile 

hectare  (ha) 

x  2.5 

acres 

VOLUME 

cubic  centimetre  ( 

cm3) 

x  0.06 

cubic  inch 

cubic  metre  (m3) 

x  35.31 

cubic  feet 

x  1.31 

cubic  yard 

CAPACITY 

litre  (L) 

x  0.035 

cubic  feet 

hectolitre  (hL) 

x22 

gallons 

x2.5 

bushels 

WEIGHT 

gram  (g) 

x0.04 

oz  avdp 

kilogram  (kg) 

x  2.2 

lb  avdp 

tonne  (t) 

x  1.1 

short  ton 

AGRICULTURAL 

litres  per  hectare  (L/ha) 

x  0.089 

gallons  per  acre 

x  0.357 

quarts  per  acre 

x  0.71 

pints  per  acre 

mill ilitres  per  hectare        (mL/ha)  x  0.014 

fl.  oz  per  acre 

tonnes  per  hectare 

(t/ha) 

x0.45 

tons  per  acre 

kilograms  per  hectare  (kg/ha) 

x0.89 

lb  per  acre 

grams  per  hectare 

(g/ha) 

x  0.014 

oz  avdp  per  acre 

plants  per  hectare 

(plants/ha) 

x  0.405 

plants  per  acre 
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